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the anatomy of the species under the heading of Mus maurus,
Gray, has kindly Ar:u\'n my attention to the fact that
Mr. Ramsay had already described an Australian ¢ Mus
Burton?™ * so that the name of the African one must be
changed.

I would therefore suggest for the latter the name of Mus
Tullbergt, in recognition of Prof. Tullberg’s valuable paper on
the Muridae of the Cameroons, where this species appears to
be so common.

XXI1.—Preliminary Notice of South-American ‘I'ubificida
collected by Dr. Michaelsen, including the Description of a
Branchiate Form. By Fraxk E. BEpparp, M.A., F.R.S.

Tue Oligochata of which I give a preliminary account in the
following pages were collected by Dr. Michaelsen in South
America, Tlie material was, of course, excellently preserved,
and I am able therefore to give, T trust, an accurate account
of the principal structural featurcs of the new forms.

The bulk of the aquatic species which he collected prove to
belong to the family Tubificide, and they are all new species,
four of them representing a new and evidently highly charac-
teristic South-American genus. So far as I am aware there
is nothing known about the aquatic worms of this part of the
world, save a few notes on an Avolosoma and Naids by Frenzelt
in a paper devoted to the Protozoa met with in the Argen-
tine, and the description by myselt § of two aquatic members
of the genus Acanthodriles from the Falkland Islands and of
a new genus, Kerrie, also referable to the Acanthodrilidee,
from the upper reaches of the Pilcomayo River, and, lastly,
the description of “Mandane stugnalis” by Kinberg, from
the same continent, and of one or two forms by Schmarda,
T'he collection contains a few Naids, not sexunally mature, and
one or two lLinchytraids. I have not yet subjected these to
a careful examination. T'he Tubificidas comprise five species,
of which four, as already stated, belong to a new genus, for
which I proposed the name flesperodrilus in a note published
in a recent number of ¢ Natare ’§.  The fifth species [ call

# Proc. Linn. Soc. N. S. W. (2) ii. p. 553 (1337).

t ¢ Untersuchungen iiber die mikroskopische Fauna Argentiniens,”
Arch. f. mikr. Anat, xxxviii. p. 1.

1 ¢ Contributiens to the Anatomy of Earthworms &e.,” Quart. Journ.
Micr. Sei. xxx. p. 421 : and ** On some new Species of Farthworms from
various parts of the World,” Proc. Zool. Soc. 1392, p. 678 Le.
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Bothrioneuron americanum, sp. 1.

This worm was collected in great abundance, and is
described in a note by Dr. Michaclsen as having the general
appearance of Tubifex. It was collected in the neighbour-
liood of Buenos Ayres.

The genus Bothrionenron itself, to which I refer the present
species, has been lately described by Stole ®. Tt differs
from all other Tubificidwe, except Monopylephorus of Leviusen T
and Vermiculus of Goodrich §, in having an unpaired male
orifice.  In his description of Monopylephorus Levinsen has
uot referred to the spermatheeal pores.  As these are absent
in Bothrionearon it may be that the two genera are identieal ;
but it is impossible to be certain about the matter. These
three genera, moreover, agree with each other (and with
Linwodrilus and Clitellio) in having only uncinate setw ;
the capilliform setee of other Tubificids are entirely absent.
"T'he principal reason which leads me to place my new species
in the genus Dothrioneuron 1s the absence of spermathece,
the absence of capilliform setae, the presence of an integu-
mental blood-plexus, and the existence of what Vejdovsky §
las termed a  paratrium,” a diverticulum of ‘the spermiducal
gland, to which, in Dothrioneuron )Vejdovskyanum, the prostate
1s attached. In my species, however, the male pores are
double, but the paratrium appareutly resembles that of
Bothrionewron Vejdovskyanunm. 'he atrium or, as 1 preter
to call it, spermiducal gland 1s wrapped in a thick glandular
covering, as in the Lumbriculide and the Monihgastride.
Sucli a coating appears to be absent trom Bothrioneuron
Vejdovskyanun. 1In short, there 1s no doubt whatever as to
the specific distinctness of this worm; the only doubt 13 as to
whether I am vight n referring it to the genus Bothrionewron
at all. I found no trace ot the peculiar spermatophores
deseribed by Stole, or, indeed, of any spermatophores at all.

HESPERODRILUS, gen. nov.

Four species of Tubiticids from Valdivia, Port Stanley, and
Uschuaia represent a pertectly new genus of ‘Tubificidwe 5 1
cannot reler them to any known genus. ‘The most salient
characters of this genus are :—

(1) The presence of capilliform setwe only in the dorsal

bundles.

* & Menografie Ceskych Tubificidw,” Abh. k. Bohu. Ges, Tass,

+ ¢ Systematisk-gecgratisk Oversigt over de nordiske Annulata &e.,”
Vid. Med. 1852, p. 225,

1 “Note on a new Oligochaete,” Zoal. Anz. no. 403 (1592),

§ ¢ Sur une Tubifex d’Alzérie,” Mém. Soe. Zool, Fr. 1501,
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(2) The presence of two seta only in each ventral bundle,
of which one is uncinate, the other simple.

(3) The opening of the spermathece in segment xiii. behind
the male pores.

(4) The fact that the sperm-duct opens independently of
the spermiducal gland iuto the pents.

This combination of characters oceurs in no other Tubificid.
In fact more than one of the characters is peculiar to the
present genns.  The curious arrancement of the ventral setwe
15 peculiar, and so is the position of the spermathecee.

It is the rule among the Tubificidae for the sperm-duct to
open into the extremity of the spermiducal gland, which has
ordinarily the appearance of being a continuation of it. To
this rule there has hitherto been only a single exception
recorded. This exception is the remarkable genus [ran-
chiura ®, in which the sperm-duct opens into the lowest part
of the spermiducal gland just before the latter becomes con-
tinuous with the penis. In Zlesperodrilus the same state of
affairs is met with, but the gland is not enveloped, as it is in
Branchinra, by a thick outer coating of glandular cells; there
1s only the lining of cells, which are, however, extremely
glandular; the distinet prostate found in so many Tubifici le,
but wanting in Branchiura, Clitellio, and [lyodrilus, is also
wanting in Ilesperodrilus.  As to the peculiar condition of
the setae of the ventral bundles, it might perhaps be thought
that there is some error ; it is so frequently the case that one
of the teeth of the bifid seta is worn. In the present instance
there can, I think, be no doubt about the matter; the two
kinds of setee occurred with far too great a regularity to admit
of any such explanation as that suggested.

The following is a briet deseription of the main characters
of the four species belonging to this new genus:—

1. Hesperodrilus branchiatus, sp. n.

[ refer first to this species on account of its interest in
being another branchiate species. This is now the second
T'ubtticid in which organs clearly of a branchial nature exist.
The other species is Branchiura Sowerbii, which I discovered
two years ago in the “1ictoria regia” tauk at the Botanical
Society’s Gardens in the Regent’s Park, At first [ naturally
supposed that I had before me an example of that worm, the
habitat of which is very possibly South America; but in the

* %A pew DBranchiate Oligochwete, Branchiwra Sowerbn)” Quart:

Journ. Mier, Sei. 1892, p. L
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present species the branchie, though apparently similar in
structure to those of DBranchiura, have a different arrange-
ment. In Branchiura they are dorsal and ventral, attached
to the median line of the body on those aspects.  In Hespero-
drilus branchiatus they are lateral in position, being attached
a little below the lateral sete.  I'hese were, moreover, in the
single specimen examined by me fewer in number ; I counted
only thirteen pairs. In the interior of each braunchial process
was a capillary loop; their length is about the diameter of
the body ; no doubt during life they extend on each side for
a considerable distance beyond the body. It isan interesting
fact that in Dboth the present species and in Branchiura the
branchiz should be hited to the tail-end of the body ; but
a consideration of the habits of the 'Tubificide scems to
explain this, It is well known that the common Zubifex ot
our streams and rivers buries its head in the mud, while the
tail waves freely about in the water; this appears also to be
the way with other Tubificids. Now in Limnodrilus the
hinder segments of the body are apt to have integumental
capillaries, which render the aeration of the blood easier in
those segments ; there is thus the first step in the formation
of a special breathing organ.  In Bothrioneuron (see above)
the hinder end of the body is furnished with an exceedingly
rich integumental blood-plexus, which is a further step in
the same direction.  Finally, we have in Branchiura Sowerbiv
and in flesperodrilus branchiatus the appearance of definite
branchial organs. On the other hand, in Chatobranchus
Sempert, Bourne’s gilled Naid, which presumably wanders
through the water aud is not largely sessile, the branchiwx are
at the head end and diminish towards the tail; the same is
the case with Alma nilotica, whose nature, however, cannot
yet be regarded as certain ; it may be, as has been suggested
by Liisig, a Capitellid. The branchie of Dero and ot Aulo-
phorus vagans, if this genus be allowed as distinet from Dero,
are at the hinder end of the body.

In other features of its organization this [lesperodrilus
conforms to the type of structure already described as charae-
teristic of the genus ffesperodrilus, though there are natarally
other points of ditference.

2. Hesperodrilus niger, sp. n.

The most salient external character of this speeies is its
deep black coloration. 1t is a largish worm, quite an ch
m length, and of a considerable thickness. 1 regarded it at
first as probably a Lwmbriculus. 1t proved, however, in
disscction to be undonbtedly a member of this genus,
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Its chief distinguishing character is the dark pigmentation
of the dorsal surface ot the body ; the pigment proved on an
examination of sections to be chietly located in the peritoneuu
liniug the dorsal side ot the ccelom, thence extending for a
little way into the museular layers of the body-wall and in
the opposite direction along the septa. The mternal cha-
racters, apart from differences of small importance, are those of
the following specics.

3. Hesperodrilus albus, sp. n.

This is a small and slender species of a white colour (when
preserved) ; its general appearance is quite that of a 7ubifex.
In addition to the pecuhar characters of the ventral setwe
which 1 referred to as characteristic of the genus, this species
shows another peculiarity in those organs which I believe to
be unique in the Tubificida:.  The dorsal sctze do not com-
mence upon the first setigerous segment, but upon the
second ; there is thus the commencement of what Prof. Lan-
kester has termed ¢ cephalization,” so highly characteristic
of many Naids. Vaillant, in his recently published account
of the Oligoehata, has united the Tubificids and the Naids
into one family ; this species is a further proof of the justice
of this course. Not only does [lesperodrilus show m this
particular some resemblance to the Naids, but it also shows
an approach to the Lumbriculidee. It will be remembered
that in Phreatothriz and in Stylodrilus Vejdovskii the first
pair of nephridia extend through a considerable number of
segments, though the funnel and the external pore are, as is
the rule, upon consecutive segments ; in flesperodrilus albus
we find exactly the same state ot affairs. The first pair of
nephridia are in the sixth segment ; thence they cextend back
as far as the tenth, but the external aperture is upon the
sixth. The proof of this was not entircly derived from a
carcful putting together of a series of consecutive sections,
which might possibly lead to error; in one section the course
of the tube through three segments was quite plainly visible.
Another mark of distinction between the Tubtficidie and the
Lumbniculida is thus broken down. 1 am disposed to unite
T'ubificidee, Naidomorpha, and Lumbriculides into one large
tamily.

The spermatheca of this species are extraordinarily long;
the genus as a whole is characterized by the possession of
long spermathecae, but the present species and the next one
have nunusually long sacs, which extend through five segments.
Each sac is chlated at the blind end into an oval sac, in which
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lie the spermatozoa ; T could find no trace of spermatophores.
The duct of the spermatheca leading from this sac1s long
and narrow ; rather more than halfway down there is a slight
swelling and a kind of trap formed by a sndden chang= in
the height of the lining epithelium ; the structnre is very
suggestive of the spermatheca of Marionia sphagnetorwn

reeently deseribed by Michaelsen #.

4. Hesgerodrilus pellucidus, sp. n.

This species is very like the last, differing, however, in a
few small points.  Its colour when preserved is brownish,
instead of an opaque white.  The dorsal capilliforin setae are
not so long and the spermiducal gland is a little different in
form.  In other respects it agrees entirely with espero-
drilus albus.

I conclude with a definition of the genus and the species :—

HESPERODRILUS, gen. nov.

Dorsal setee capilliformonly ; ventral setae two toeach bundle,
onc uncinate, the other simple.  Male pores on segment xii.,
spermathecal pores on xiii.  Spermiducal gland opening into
protrusible penis, togethier with sperm-duct; mno distinct
“prostate.”  Spermathecee long.  No spermatophores (7).

(1) Hesgperodrilus branchiatus, =p. n.
Dorsal setee short and slender.  Posterior thirteen segments
with paired branchial processes.
(2) Hesperodrilus niger, sp. .
Body strongly pigmented dorsally.  Dorsal setwe short
and slender.
(3) Hesperodrilus albus, sp. n.
Dorsal sete do not commence until segment iii.  Spermi-
ducal gland communicates with penis by a narrow tube.
(4) Hesperodrilus pellucidus, sp. n.
Dorsal setie do net commence until segment iii., slender.
Spermidueal gland only separated by a short constriction
frow penis,

+ Arch. f. mikr. Anat xxaic plo xxiii. tig, 2 e



